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[ft 1 ] 

[WM2] 

[fit M 3 ] 

«riawie***o Hire* aw** 2 niEmo^mwmm^ms^-o 

5 ] 

ttrIB^±»7G*^\ i-nt^A (Eu) , r-^e^A (Tb) . (P r 

) , -teUtfA (Ce) > ^-7<j^A (Sm) , WtfA (Tm) , yX^y^ (D y 

) ^^>x^>>a (lu) ©**»e>auftL«— 5ttJa±-c**if**4 KiBtt^&KBMfeW 
m^M 6 1 

miia##S H H H<7?^m'fbti^^^4^S75«^\ -fyh'J^A (Y) % t;v^-^a ( 
Al) . 5yKV-9A (Gd) , (La) , 2P;*A (Ga) aVA'J^A (B 

a) O't 1 )}^3Slfii5-ttJsl±t*0, ^oH^^^-e^^^MTH^^ A-ntT^A ( 
Eu) . -bV^A (Ce) Xtfr-ZHf^A (Tb) <0$*ir> &Stf*i<2> — tt£LLt?*> 4 if* 

(a) ^Xiifflil^Wfg^^-^J^-t^i-^^M^^^^^M^^ ( b > ^ 

[f«*T5 8 ] 
9 ] 

mmmmfr&itmM j &mmx*$> & warn 9 ^iam<o^m<kt/^m^:#»^^^ 

°[W«l 1] 

umm 12] _ 

ft $ *fc*»E Sr Kit A L > Iff SB^T«M <75 » & J^± co ®£-?in&-r * Bfc 

iw^a 13] 

14] 

7]cwm^, ^B^au r^r/ti, *;v^>tt, 
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L w "ti J 'tj Tpffl s 

[0 0 0 1 ] 

* sat* * tL * ? ij m l ^ awn* * i^tfcM k £bfc«m ^ w 1~ 
lwfH$«] 

[0 0 0 2] _ . 

tflfclK 3 $ *lT X *> & , 3L#Pf #36 tUf^nm OVX tt ^ t n 

[0 0 0 3 ] 

5 3 4 nm. ^n6»li, 4 5 6 n m £ tf - * 1 1r2> %Mfr h (D%*WM Ltz 
o mi lC*v>t, ttttfc^ -^^ft^i3lt4«J£, S»JR$t7itLtv> 

[0 0 0 4] 
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A . (»> : YAG : CeW) frfflv*. r^*OT14fl~>- 

ijtt^ii7cio^ss> ftffi, 7xm«u WEBfcft* *?mt^ 

±(7)-fb^ fc, * * v * ^ *° r 5 y * v - h #J * rjS $ -fr t 

«^§iitv^o L*»L&**<b, :(OtStfi, 8 0 0tJ^±^fit'«tl>/^^ 
1 0 0 n mjgJS-e* 19 , o fco ttz, Wl Mfi J: t) „ 

3 5 n mgSOYA G : GeS»#tV^ 0 L*Lfc**e>, #IfOtm 5 fcRMfcfc* ft 

° #M6T1t *K^i-bl/t^F (CdSe) <D £ 3 fcII-VI*^MM(W7- ^ * 

/Co 

[0 0 0 5] 

[#St» 1 1 #W¥ 3 - 1 5 2 8 9 7 -f-^ 

2 ] 8-286033 
[#lt»3 ] #H 2000-44824 
[#lt»4 1 #H¥ 1 1 - 1 9 9 7 8 1 -^<2r«l 

5 ] #B8¥ 11-18 14 19 

6 ] *H#f^ 6 6 0 8 4 3 9 -f-^«B# 

[^jfcffcfctU] APPLIED PHYSICS LETTERS, VOLUME 80, NUMBER 19, p. 3608-3610(2 
002) 

mm a>m&: lxi t-tz mm] 

[0 0 0 6 ] 

^mm^^«^W3&^^m^«ii^m«i-^ - 1 £ a fit) ^-f £o 

[0 0 0 7] 

*mmmbi$, tires tMitLtii 
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BMbW* ft * WISH. * > & ^JRtc*** K - 7° $ *ifc&*lltffeW»## 

^ic^^t, mTlB«^t;^^^ft < t fc — ^^tSgii 1 

m m k t mm * — ^ jbjl ±#-r a #*mi:£-w * # t> £ »»x »±#» mm * i±ti 
#srti:ifxi, itifs^itfk^tj co £ m± w its? T?un«fc 1" & &m mtm m ^itwmt^ 

[#Pj§<7>«:] 
[0 0 0 9] 

[HB^ *3zM~f & it £> <d$l%.<dW&\ 

[0 0 10] 

j;^;, »-fbl=rt/ (X-R) frb-gm&X-bmMLX^ iflgfCtiiRWtLt 
v^ 0 ft is, HI 2 Meli^IHf, O t±m&Iit^-C* * o 
[0011] 

Huia#^ B B H {±> -a«J^±o^mib%^^ft^ b<> #HSMb%t lt(2. 

BOs > B4O12. BaAlsOis, BaAli 2 Oi<K BaBsOeBr. BaMg 
AlioOi?v BaMgAlu 023> B a G d N b O5 . BaS izOs > BaS04 , B 
eAl 2 0 4 , CaAlnOis, CaAhOs > CaMgSi 2 0 7 „ CaO. CaSi 
Os , CaWOi , CdsBzOs , CeMgAlnOis, GdBOa . GdsGasOn, 
GdMgBsOio, Gd 2 0 2 S, Gd 2 SiOs s Gd 2 (Mo0 4 )3 „ InBOs , LaB 
Os , La 2 0 2 S, LaOBr, L a O C 1, MgeAsaOiu MgB 4 0 7 > MgSi 
Os > Mg 2 Si04 s Mg 2 Ti0 4 , ScBOs . S i O2 , Sn0 2 „ SrAl 2 0 4 
, Sr 4 Ali4 0 2 5. SrAli 2 0i9, SrBsOio, Sr 2 P 2 0? , SrSb 2 Oe , S 
r 4 Si30sCl4 . U 2 Os . YAlOs , Y3AI5 Oi 2 , ( Y x G d i-x)s A 1 5 Oi 2 , 
ZnGa 2 0 4 , Y4AI2O9 , YAls B 4 Oi2> Y 3 (A 1 x G ai-Os Oi2n YsAl 
3 Ga 2 0i 2 , YBOs , ( Yx G d i- x ) 2 O S > (Y x , G d i- x ) 2 O3 > YP0 4 , Y (P, 
Vi-x) 0 4 , Y 2 S i Os , YT a 04 . Y 2 Os > Y 2 0 2 S, YVO4 > Z n 2 S i 0 4 
, (Z n x B ei-x) 2 S i 04*HP&*fhtl* Z.fib<D^Xt Y 3 A I5O12, (YxGdi-x) 
3 Al 5 0i 2 , Ys(A 1 xG ai-OsOn, Y 2 Os , (Y x Gdi- x ) 2 0 3 «i Lv^ Q 

fti\ «x.lf. (YiGdi-x)sAl 5 Oiai:v^BB«tt, Y 3 A 1 5 O12 Ol&H^ft-?* 
, ^^'J7A (Y) <D n%<D (1-x) at%^K'J-7i (Gd) ^fiJfe^tLTV* 

[0012] 
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1a) mmmmim, mum, mm. mvm, mme>&m%m 

ry?-*>4*y (Sb 3+ ) . *xj*y (Sn 2+ ) , (Pb 2+ ) , *v>7A 

4t> (Tl + ) , tK^^" (Hg) 

(b) mw>?kmjr>m 

^yijy^^y (Mn 2 \ Mn 4 + ) , ^A^t/ (Cr 3 + ) 

(o i%±m7tm&m%m 

La 3 \ Lu 3 \ Pr 3 \ Nd 3+ , Pm 3 \ Sm 3 \ Eu 3 \ G d 3 \ Tb 3 \ D y 
, Ho 3 \ Er 3 \ Tm 3 \ Yb 3 \ Sm 2+ , Eu 2 \ Yb 2 \ Ce 3 + 

-dh^ A (E u ) , x^tf^A (Tb) , ^nty'A (Pr) . -feV^A (Ce) . 
•4-7 ij ^ a (Sm) , V U -7 A (Tm) , vXynv^A (Dy) Rtf/W-rf-^ ^ (L u 

[00133 

V-7A (Y) , 7;V5^^A (Al) , #K';-*A (Gd) > 9 > > (La) , #17 

e,^ (Ga) J^'JfA (Ba) lb »tf — tJ^lt* «9 , ^oSy&tf'fc"?* 

*&JPS5c3R^ -n--nt 0 ^A (Eu) . -trV-7A (Ce) WfJVt^A (Tb) 

m.& J £Xnbti&ft&m<O^L®.mtLXl±, a-o^A (E u) Lfcfll 
at, B a A 1 sOis : E u 2 \ B aMgA 1 icOu : E u 2 \ BaMgAluOzs! 
Eu 2 \ Y2O3 :Eu 2 \ Ba 2 GdNb0 5 :Eu 3 \ B aM g A 1 10 O17 I E u 3 \ 
BaMg'A I16O27 '. E u 3 + > GdB0 3 :Eu 3 \ LuB0 3 :Eu 3 \ Y3AI5O12 
: E u 3+ , YBOs I E u 3 \ (YxGd!-x)2 03 : E u 3 \ Y2O2 S I E u 3 \ Y 2 0 3 
• Eu 3 + fW^^ -b'J^A (Ce) *5Hfctfr'fcfc LtzMt It, Gd 2 Si0 5 :C 
e 3 + . LaBOs:Ce 3 + , LaP0 4 :Ce 3 \ Y A 1 3 B 4 O12 : C e 3 \ Y 3 A 1 3 G a 
2 0i 2 :Ce 3 \ Ys(A lxG ai- x ) 5 0i2 : C e 3 \ (Y x G d i- x )s A 1 5 O12 : C e_ 3 \ 
Y2 S i 0 5 : C e 3 \ L u A 1 Os : C e 3 \ L u 2 S i Os I Ce 3+ Wf^> vJl> 
If* A (Tb) *^'L^L/;WtLt, C eMgA I11O19 : Tb 3 \ Gd 2 0 2 S : 
Tb 3 + , GdB0 3 :Tb 3 \ G dMgBsOio : Tb 3 \ (G d x Y1-O2 O2 S I T b 3 + 
, LaP0 4 :Ce 3 \ LuB0 3 :Tb 3 \ Ys (A 1 x G ai-x)s O12 : T b 3 + . Y3AI3 
G a 2 0i2 I Tb 3 \ YsA I5O12 : Tb 3 \ Y2 S i Os : Tb^m^mfhi^o 
[0 0 14] 

0©7^3**>S, Hi t< (iitt^^tt l ~ 5 0 ©y ^ nr;v^r L 

nTi; „ ;v ^ N fgl&k L < liiftfi^coRXii 7 ~ 5 0 ©77^^^ figlfc L< ti^® 
%k<D&MWi 5 ~ 5 OOT'J-^t^ V*^tf*#*lf *b o 
[0 0 15] 

WMi> L < tt*R1l!fcOT>u*^*offilfc Ltlt pif^ -x^*, yntf;^, -f 
v 7° n kf ;v*. n - -/-f - s - ~f*f- 4 v rff- t-/fJH> n - ^ > f- 

tFn^vxfiH, i, 3-ytKn3ry^V7°nh'^ 2, 3-yHKn^y-t 
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1, 2, 3-F'JtKn^->7'nt';vi, ^nn>f)H, 
A/gg, 2-^noxf;H, 1, 2-y^nnxf;vI, l, 

3-y^nn^V7'nifjVS, 2, 3-y^nn - t-7'f 1, 2, 
n-7°ntf;w*. -yn^y^;^ 2-7*0^^ 2-"7n-=E 

^y/fjvi, 1, 2-y7ntxf;H, 1, 3 - v^n^-f v/n tf;v», 2, 3- 
, >Vnt _ t _ W vj > i ( 2, 3 - h 1; 7n^7°n 3-Fy^;^> 1-3 

-K-xf-^S. 2-3-Kxf;H, 2-3-hMV7*fA'*, 1, 2-v3-Fxf;l' 
ft, 1 , 3 - v 3 - hM V b°;v*, 2 , 3—/3-K-t- 1 , 2 , 3 - 

b'jg-K^ntfA/*, 7^yyf-;i^ 1 — t -5 y ^f-;v^, 2-7?yxfiH, 2 
-75 y 4 7 7'f;vS, 1, 2-77 5/xfjH, l, 3-y7</^V7*ntf;v», 
2 ( 3-y7?;-t- 7f^i, 1 , 2 , 3 - h 'J 7 5 7 7°n tT^36, v T y y ^;Vft 
, 'l — -> T y xf;H, 2-/77 xf^/i, 2 - '/ 7 y 'f 7 y-f-n^ 1 , 2 - v v 7 
yxfjvi, 1, 3 - vvT; -f 7 7 , nt';H, 2, 3-/>77-t-7fJH> 1, 
2 3_p ji/7 yyn!f;vl, xfn^f^i, i-x^nxf^ 2-^Fnxf 
2 h n >f V 1 , 2-y-fn cc^;vft, 1 , 3 - *J- h n >f v 7°n 

fef>u^ 2, 3-y-fn-t-7'f^ 1, 2, 3 - h V - h n 7*n t?;V»^ ? W 

[0016] 

gm^fc l< [tmmM^r^^-^m^m^ vxt±, rv^ i-tv- 

;v ^ > 2-77-JH, 3-7r-iH, 1, 3 -T9 ^Vi-^i, l 
ft.*^V;Vft, 2, 2-y7xx;nfx;H, 1, 2-77x-;v^)H, l-yf- 
^ViJ;^ 1; i-^^fjvrij;^ 2-^fiV7'J^ 1 - 7x-iV7 'J 
2-7ix;V7'J;H, 3-7x-JV7'J^i, 3, 3-V7xiJl/7V^S, 1, 2- 
y^f^7'J;v*, i-7xx^-i-7rx;H, 3-7x-)V-l-7r^iV»' 
W 04 L< tt. ;vft, 2, 2-y7xx;n?x;H, 1, 2-y7xx;v 

L < t±*S^<75'>y nr;v^;v^cofit Lttt ->yu-ynt:;i^ ->^7f 
> ^ 2-7^'v>-7 ;v*, 1 - y ;v - ;vft. 2 - y ;v - 

7f;H, l-TVh'JH'*, 2-T^h 1 ;^^ 9-T>hV7V*. 1 -7 x.1~>AV 
2-7xt^'J^ 3-7xt^'J^ 4-7xt>X'J 

i-f7H-^ 2-t7^-t^;vS, 9 *-fe-;v*. l-tf 
w - ;v ^ 2-t>^jvi, 4-t°v-;vft> 2-e7i-H *2fe, 3-tT7i-/M 
4 -H*7xiJW ;V^, p-^-7xx;l/-4-'f;H, p -^-7x-Jl/-3- 
-OVft, p-^-7x^V-2-^H, i — fl"- 4 -'OVft. m-y-7 ^ 

^. ;V _3_^;V3|^ m - $ - -7 i<= . ;v- 2 - 7V^> o-HJiVi, m-F'JiVi, p- 
h ij p -t-7fJV7xx^ p- (2-7xx;V7'nf;V) 3- 

;tf;v _2-t7f;vi, 4 -y 1 -i-y^-)vm, 4-^f;v-i-7>>'^vS 
, 4' -y ^>i/tf 7x-H ;vft. 4" - t -y-f-;v-p -^-7x^-4 --f;v^ 

[0 0 17] 

^ ii7y^;vS, 2-^'Jyx;^ 3-tfV^-;v*. 4-tfVv 

- 1 - >f y K 1; ;vft, 2 - -f > F V 3 —4 > YV 4 - 4 > K U 

5 _ ^ > K 1; 6 — -f > K V 7 - >f > K 'J 7V«, l-^V^K'J 7V». 2 - 

^y^y F U 3 - V y > F V 7V*> 4 - -f V 4 V Y V 5 - 4 V >f > K U 7V 
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ft, 6 - >f v 4 y k u ;vft> 7 - -f v >f > K V 2 - y V 3-7'J ;vft,_ 2 - 

^ S-^^^y-ji/i, 7 -^>V*77-^I, l-/f V^> , /77-;Vi > 3--f 
V^/V'77-^I> 4-'f7^>V77-;H, 5-^V^> N /77-^i, 6-"fV 
^y^^^ft, 7 ->f 7^>y7 7^i, 3-3r7V;^ 4-^7 

5 -^;>j;H, 6-*/V^ft, 7 - * 7 U ^ft^ S-^r/V^^ 1-4 V 

^ y ij 3 _ ,f v ^ y ■; ;vft, 4-fV*/"J ^ft. B-'fv + yj 6--fv 
^yijjvS, 7-^7^/0 ^ft, 8 -4 U 2 -^ft, 5 

y 3^ y ~;i/ft, 6 -;vft, i - #/W*l/y JH^ 2 -*/I/^<"/y ^ft> 3 

- 77 /w* v* >; ;vft, 4 - ts frs* 7* V ;^ft, 9 - * >w< V V ;vft, i-7xt^x'Jy-JV 

ft, 2-7xt^'Jy-)H, 3-7xt>X'Jy^;VS, 4-7xt>7'J v-;Vft 
% g-7xt>X'Jy-)H, 7-7xt^'JV-*i, 8-7it^^'J^*> 
9-7xt^X'J-7-JH, l 0-7xt>X'Jy-^S, 1-7 7'J>-'H, 2-T 
^ , ; y - 3 - 7 7 V ;vft, 4 - T 7 U v-JUft, 9-77 'J v-;Wft, 1 , 7 

-7xt/70>j>-2-^H, 1, 7-7xt>7,n>j>-3-^H, 1, 7 - 7 
xt^ny^-4-^vi, 1, 7-7xt>7nyy-5-^H, 1, 7-7it 
y7n'jy-6-^H, l, 7-7xt^n'j>-8-'f ;vft, 1, 7-7xt>7 

u i } ;vft, 1, 7-7xt>7OiJ>-10-^ A-ft, 1, 8-7xt>70 

V y-2-4 ;vft, 1 , 8-7xt>7n'jy-3-^ Aft, 1, 8-7xt>7n'J> 

- A-4 ;vft, l, 8-7xt^xn'jy-5-'f A-ft, 1, 8-7xt^7n'jy-6 
--OVft, 1, 8-7xt>XD'J>-7-^V«, 1, 8-7it>7sDiJ>-9-^ 
;Uft, 1, 8-7xt>7oy>-l 0 - -f Aft, 1, 9-7xt>7n'jy-2-^^ 
ft. 1, 9-7xt>7D>j>-3--f ;Vft, 1, 9-7x1^0^-4-^^ 
1, 9-7xt>^n'jy-5-^^i> 1, 9-7xt>7n'jy-6-^H, 1, 
9-7xt>7,n'j y — 1 — A ;vft, 1 , 9-7xt>7n'jy-8-^ A-ft, 1 , 9 - 
7xt>7nr/-l0-^vi, 1, lO-7xt , /7n'jy-2-^H, 1, 10 
-7xt>7;nijy-3-^^ 1, l 0 -7xt>^n V >- 4 -4 A-ft, 1, 10 
-7xt>xn>jy-5-^ A-ft, 2, 9-7xt>7D'jy-i--f ;vft, 2 , 9-7 
xt^np-3-^ JVft, 2, 9-7xty7mjy-4-^ A-ft, 2 , 9-7xt 

^^ n , ;> _ 5 _^ 2, 9-7xt>7n'J>-6-^ A-ft, 2, 9-7xf77 

n ij > _ 7 _ / f;V^ 2 , 9-7xt>7D'J y— 8 —4 Aft, 2, 9-7xf>7n'J 
>-10--f;vft> 2, 8-7xt^nij>-l-^i, 2, 8-7xt>7n'jy 
_3_^ ;V ft, 2, 8 -7xt7Xn ij y- 4 --f ;Vft, 2, 8-7xf >7n'J y- 5 
--f;i/ft, 2, 8-7xt^n'jy-6-^V*, 2, 8-7xt^Q'^-7-^ 
A-ft, 2, 8-7xt>7n^-9-^H, 2, 8-7xt>7U'jy-l 0 - 4 
ft. 2, 7-7xf77or/-l-^H, 2, 7-7xt>7Hijy-3-^H, 

2 , 7-7xt>7n'J>-4-^ A-ft, 2, 7-7xt>7n'J7-5-^ A-ft, 2 , 
7-7xt>7n'jy-6-^H, 2, 7-7xt77,n'jy-8-^l, 2, 7- 
7xt>7D'J>-9-^Vi> 2, 7-7xt77O'jy-10-^H, l~7xf 
c;- ;v ^ 2-7xfyx)H, l-7x/f7y-;H, 2-7*7f7^*, 3 
-7x;f7y-)H, 4-7x7f7y-;H, 10-7x;f7y-M, 
y^v^A/ft, 2-7x;W-)V|, 3-7x;Hy-^i> 4-7x7^y 
- ;l/ft, 1 0 -7x7Jftyx)H, 2 - ^ ^ft, 4-t^ff7''JiV^ 5 - * 
* 7 U ;vft> 2-tHy'7 7 U .Aft, 5 - t^fy*7 V U A'ft, 3-79 -if - ;vft, 
2--^i-;i/ft. 3-7^-^ft, 2 -7 f-;vt°n-;v- l -4 ;vft, 2-7^;vtfn- 
;V _3_^;vft N 2 fJVfn-;v- 4 - W A'ft, 2 -7- ^-)V\£u-)V- 5 A'ft, 

3 _^f;vt? n -;v- l -^;vft, 3 - ^ f JVt°n 2 - >f ;vft. 3-7-^;vfc: 0 n- 
;V _4_^;V^ 3 _y ^; Vt fn-;V- 5 - -f A-ft, 2 - t -7f;m°n-;v- 4 ->f ;V 
ft, 3- (2 -7x^jv7n tf;v) t°n - A-- 1 - JVft, 2-**A'- 1-4 > VV 
ft, 4 -7^;v- 1 --f y KV Aft, 2-^W-3-r/F'JJH, 4-^f^-3- 
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4 y y ,j 2 - t -7*^;n - >f > K v 4 - t - rf^i - -r > K u 2 
— t — -f-f-jv z —^ y Y v 4 - t -T^f-fr 3 - 4 > K v tL* 0 

[0 0 18] 

^-^-t-T-f;^ ff -t7fJV^f^S, l-ff-t7f;Vif;Vi, 2-a- 

t7f^xf;vi, i-«-^-7^;Wv/ntf;v*, 2-a-t7fH77 , o^ 

jj-t7fMv^n^ 2 - p-l-7m"t 7 7'o tf;v*, l -if mj 
2 - (i-tfn';;v) p - m -^f ;v^yyjvl> o- 

p -^nn^^^*, m -^nn^>-^;v», o-^nn^>y> 
^ N p _yn^^>^;v3fe, m-ynt^Oy^S, o-^n^^y^ p-3-K 
^>y^S, m-3-F^>>^^ p-t Kn^y^yy>l 

m _ tKD ^y^yy;vS, o-t Fn^ry^>"/^ P -7?M^/)H, m- 
7 5/ ^>^3l, 0 -75M7ym p-ifn^vy^l, m-- b n^> > ;v 
^ o-ifn^^y)H, p-y?M>y m-">7M > v o - ~> T / 

^VyJVS, 1 _tKD^~>-2-7x-;WV7'Ot>i, j-^n^^x^ 

TOKIilflOT'J-Jl't^^li, -OY' •e^^tLalfet?**)^ Y' <DWt 

«^O^Sm^tJm^<«*i^-^¥i^lti. 1 ~ 1 0 0 nmfc/NS <> 1 ~ 6 0 
[0 0 19] 

36, N H R ' X (R' ltT)V*)Vm #Sf4L<, OHi#"§ brtf J Lv^ 0 

1, 4 >• y't-^, 1, 5 —^y? yV^ — ^, 1, 6 -^^r-^-^ v^-- 

*1-;K i, 4-KKn^'/4?^ 1, 1, 

v^y-fcf^, 2 - t KD^yxf ;V^jV*7^>, 2 - H F n y xf jV 7 5 >f ^'f(f 

S^iiLTJi, TG-DTA (^^-Mi^tf) i:U*Wf^*o «xlf 
1; 4 _ 77 yy t - jV OH (CH2)*OHO*«OH* t «HIU*«* (CH 2 )4 0H 
**»ii^?fem^BEt£LTV>S*»if^*»tt, 1, 4 --7* 2 2 9t^ix. 

[0 0 2 0] 

i^idn, ^mm^^mmit^m^mi^WL-mt, (t>) jsfl-fcLT bubble 

#S&^<^JRm*fc^^##&^*/lv^ (a) S^U (b) SMv^^J: 
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1 

S H 



mm 2 0 0 4- 0 2 1 4 8 8 ^- v : 8/ 

h ^fjv-bnv;v^ xf)V-toy;v^ /f^tnv^, tny^Tt 
^ _ h u y ;1/ y -7'fn7^h 9 * h >jR, *° 'J - W/^'Jn- ;v 

[0 0 2 1 ] 

\z \± * y xf v - & t < tt *° V v-Ii©^ 9 § 7x;- ;i/M> t ;v * K»IB 

^^vv-h, *°yyyv-K *°y K tf-;vr;v=i-;v, **'J^ 

^W^l'g-l^, 0 W J&Bfe t?- ;w £ i^jfcSMStM^ffl v» <b 0 'MWt't 
[0 0 2 2 ] 

5 f fn _ ;l/> t 7xyf7y>w^ "praaMfc uft±, fli^n 

[0 0 2 3 ] 

$Hi««MIIi> H4^ti^i:, 3fe»«tt#JB*K> *S&iB<z>&*HMbW^ 
^fc^$yi<7)ff£^ ®#0 . 1 [x m~ 1 mm, £p£ L < l± 1 // m~ 10 0// mt*4 



fffll^^Mtm^WfSi 1 ^)!!^ 110. 1-9 0K»%T-&I9. 1 
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tz, »«3f^9 0M%JBLT-C**t^ KosRIHtjF&fiFtN #S*ftft3&K*>«^fc«> 
[0 0 2 4 ] 

imjtmu, mmmit&mRVfrnm) (2) (3) *& 

[0 0 2 5] 

( i ) wm^Mtb • ii^ 

^s^etc^, ^m^> iw^ tkbshi^ «mm, v 

-rmm. T;v5>m^, ti^^>mm., ^n^wt^ T^n^vF^o^^^^^tL 

6 CD7MD%& ^«r*»f S - 56*"C # * o ZtLh*. ttftfc <£ «5 B WaKfr&Wrt*** ^> BE 

= 0. i : ioo~ 5 0:5 0 (MJfc) otEHt?* 19 > 1 : 9 9 ~ 5 0 : 5 0 t 
afe*ii«f*L<. 6 0%JeJL±"T*4 b\zU£ Lv* 0 



isv^r«. ftJET^-CRj£*aifT5**^:Je>, Mxif2 0 0°C~5 0 OTCfcv^ofciSa-e 

R^^piit- at d , ^(Dtzt>, mm% bti& m% s ftiKtt^ * - * 



[0 0 2 6] 

(2) » 
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[0 0 2 7] 

( 3 ) 

i , -;^?M*75^Ilf atlOOn m&±<Diz& ft»£^-L;H#& - § ft 

[0 0 2 83 

&O-Ct±ftv* 0 

(i) x*ua*rfc 

n 1 2 2 o o, a^mfM) *Mv»-cxj»ia«fAKfcia*fatKoH«**ie>fco 

5£ti, JCPDS*-K (ICDD (International Center for Diffraction Data : Wl&Wfi 
$ j^y $ —) <7)jCPDS(Joint Committee on Powder Diffraction Standards) £ 
iitz X ffiMtir f - * ^ - * ) t<Dikm~£ Vft-ofzo 
( 2 ) ICPCU fei^lf 

n h tuztkj&mmfa o . o 2 g * e&mfc# •? > i^/mM/Mm*n^m^?zm% 

(3) »tt^afcJ:*¥*&*fi:«»5£ fc _ 
# *Lfc£j£%*Mfc 0 . 02gKl, 4-7 > *>^*-;V 1 5 VV y h^^tnx., jB 

Wife5HBc£ 1 Ofl-W^frtfcifcfcftfco i®*&*3 0 5 'J 'J y F)k4>i:#^fi/:M«i 

^IHPPS, Malvern Instruments tt») ^fflV^IW«» 

ftjb\ Jiia^id ^isHM^^M&^&^-eteft <^ in*fcfiH^ g&£-e<tiPLT<te 

(4) 3ftte3ft£fll5£ 

ft5>ftfc»#&5£*>W*ft*U Sfcfe$HI6#Ktf- (FP- 6 5 0 0. B##3fcttSD 

ogtffc*^ Mvotf-^SAEMS.U^-^S&RI **i6^o 
[0 0 2 9] 

HJ&WI 1 (^JSMttMM^M^ Y3AI5O12 : Ce) 

( i ) si^;pj^- 4 tK» (iiftftti) 2 . 5 1 g > nm* u * a • 1 tk#d 

% (PjK^M) 0. 0 2 5 g, 7i^-^fHV7'o^yF (&TAIP, M 



,*:2 2 9 °C) 5 2. 8 5 V V v h frZXtlfztf? Xftnfc&XLtz a 



di) #9xftmti£'%m&£<z>tiimzi, 4-bd 10. 8^j'j-^^»u 

o ft is. EE###? cort#«{± 12 0?'J'J-;h ;vt?* 0 , HCf-Mt^-Mfi 6 3. 65V 
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(iii) ®iWm~X 3 0 0 r p m^)Ili:t»LM s ^ HC/^i:t3 0 

(iv) ^<Dlk 3 0 Otf 2 H# WfiMf L^JS^JitT^^^o 2 ^ra^WSI^EE* tt 5 . IMP 
a "Cab o f; 0 

(v) M^tX^mk, M^:il'Mt^ »ofcifcJftWfcJ^y-/u*igjniLfco - 
(Dmt* 4 g||&g Lt^O^ 5 0 < Cco^JE»^ ? fTV^ *W£&Wifco 

nhiifcffim^o^x, mm d) ~ (4) c^&^-c, ^vijj^^^to^^^j^t^ 
/N tfrifi (1) (Dii&xxmmffii-zzmfezftvtco i7i:, #«btL/txMtif^°^-> 

(_h|£) , S^Y3Al 6 0i2(:»4JCPDS*-K (TS) fc^-fo @7^^^ 
& J; $ki>miW&m<D^ (4 2 0) m<D\£-?Z1&tbtLX, £X<D\£-?&Y 3 

A 1 f,0i2^ J xt^1-o JCPDS*- Ft-ffcU M^a B a 7) ? Y3A 1 sOiofrbft&Z. t 

mm c 2 ) oMtw^wc e ^m^l^ t - % o . 53 mi&%x& <o > c 

e ** K - 7° § ft. T v » S d h * it flg L £ 0 
lifrfa (3) i?)*ft"C'tf©¥^liS^i^L^t £5 4 6 nmT?*ofc 0 
tfrlS (4) ^fettSiEU AEM&tftf-^S&flEI tShfeLfcfc Aex=4 5 2 

nm, A E M= 5 2 8 nm, 1 = 25. 9 ({£»!£) Cab o tz 0 H 8 KiPJ]Sg-C# 5, ft/dS> 

[ 0 0 3 0] 

mm 2 (^mik^^^^Mli^f- y 3 a i 5 012 : c e ) 

( i ) ftBM ';HJW' 4tMW (RlJttft^tt*) 2 . 5lg, 'J * A • l 7jcffi 

m (mmtm±m o. o 2 5 g% ai p (Muc-fk^tt*) 2. 5 5 ^t«i, 4 

-BD 5 2. 8 5 1; 1; v hJV^AW:*7Xflii:tXL/: 0 

(ii) 5Sr9*rtttfcffia$Hfc<0P6Mfc 1, 4-BD 10. 8 5 V V 7 h >U £«l Lfc 
o ffitl#H<7)l*I#f»{i 1 2 0 5 'J ij y h ;V"C* IJ , m^^i^Wt 6 3. 65V 
V -y > ;K SlJ^tfl*lS«^^1-^iIW#^Ott^^#a^« 5 3.0 %"C*o7to 
(iii) fjinm~X 3 0 0 r p m«Mt:t»Lii s ^ #SI«3. It/^:t3 0 

(i V )-e©t3 0 o o cc4BfF B i^#L^js^^f ?*/;o 4mm$i<vmmj±z>te 5. smp 

a t? ab o o 

(v) ^ 4 -c &j£W*j*'MMiU ^ofcMt/^^^y-^^^nbTto - 
rft^^m#S.^M^#*«i ^^i-o 

#f>^;ft(:o^t, ttrfS (1) ~ (4) #»£*frofc8r**&Tfc 

itria (i) o*ft-cxj»ia*f^J:4rajfe*^-3fcfcci^, ^-cotr-^Ys a i 5 0i 2 

Kttfc-f & J C P D S # - K t —Wc U Y 3 AU0i2*e>44£f: fc«HR L 

° 1&K (2) ©M-effrffOC eOK*%*:Sll5£Lfcfc£fc 0. 5 4gf%T*f), C 

e 3 s K - 7° $ ft T v ^ £ t % m I S L o 
HUlfi ( 3 ) ©^'att#0¥»^iteLfc t^552n m-C&o tz Q 
BUlB (4) (D^WIAex, ABiS.O'tf-^aiiKI £ffl5EL£££%> Aex=4 53 

nm, A E M= 5 2 8 nm> 1 = 38. 3 TabofCo 
[0 0 3 1 ] 

HJfeCT 3 (jfeJR^bW^^fttKlfc^ Y3Al5O12-.Ce, Lu) 
( i ) W&M 7HJ^' 4 7Mftt? (if^^ttl) 2 . 26g, »rf>)A • 1 ?K 

mm mMitmtm) o. ng, sw-fe^i, • i*^® Awm-n^ttR) 0.025 

g, AIP (ifftftit) 2. 5 5g*> »»Jll, 4-BD 52. 
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(ii) 5ir9^F«3lWfcm*#«^Ol»IBIHl, 4-BD 10. 8 5 V 'J v h frtmUa Lfc 
o * is, ]±.ti^^<D\H^mt l 2 0 5 V y v h ^-e* *) , «*Hfc&#'fW*»i 6 3. 6 5 V 
V -> h;K ffil)#^|^#«^M1-^iK«-V#^Ott^^#W(i 5 3. 0%-C&ofco 

(iii) 0 0 r pm«i:t»L*^^ #Mfi5S# 3 . lt/^:T3 0 

0 °C J ^C^7m X^tZo 

(iv) f(7)t3 0 0 tt'2B|F B WLRE^Iff$^/to 2 Btffl^PJiiJEftte 4 . 5MP 
a t?* o fee 

(v) gfflSTifrSM^ £j£W*$ft'MMiU ^oM*i:i^-'^iit/;o - 
dtiib wnm^I^ft * * 1 fc3*"t o 

W&*Lfc*Hfcfcov>-T\ TtfFffi (1) ~ (4) <DUm^X, &ffl££frofctt*&&TK 

^Buts (i) o^ffi-cxiisiiaw^israjfeSrfTo^fci*, ^rotf-^YsA 15O12 

fcfchfci-* J CPDS* - Kfc— 8tU Ys A 1 5 Oufrh - ^ fcfflHRLfc 

° itrlS (2) ^WM»Ce^Lu<Dff%^IgL/:t;^> Ce#0. 5 2 
Lurt ? 3. 5 1 ®a%-c-ab *) > C e RXfL utf K-y$^TV^ i fc SrflfcBLfc 

° ffflB (3) L^: i ^ ^ 5 6 nmf^/:„ 

ituffi (4) wMtSlAES, AEM^^li-^MI fcaifeLfcfc Aex=4 5 2 
nm, A e m = 5 2 6 n m > 1 = 18. 8 -?*ofc 0 
[0 0 3 2 ] 

*Jfe« 4 (ifeflBfcftW^ftttlfcfitf- Y3AI5O12 I Ce) 

( i ) ftR-f^b^A. 4 7X^n% (wm^*fc») 2 . 5 1g, W-t u * a • 1 zMfc 

% (HUC-ffc^tt*) 0. 0 2 5 gs 7^-* A h 'J-^A>^'J-7*KyK (J21TA 
SB, Mlfk^ttH) 3. 0?g^»l, 4-BD 52. 8 5 'J 'J 7 h^tXfl 

(ii) 5y9^rt«fcffi*#»fc«5l»W^ 1, 4-BD 10. 8 5 V V b fr*WM Lfc 
o JE2J#SS<0l*3$F8ti± 1 2 0 5 U V y h ^"C* 13 , M^f±:&^#W± 6 3. 650 

y y h ;k m7a#??rt#«^*t-r^ilf4«^tfc^^#W^ 5 3.0 %-c&ofco 

(iii) 0 0 rpmWMCt»LW^, #?SiS3. lt/7>Ct3 0 
0 °C£ XWi^tZo 

(iv) 300 *c-e 2 f$nft& uo&fcmfrs^fco 2 ^k^opj^je* l± 4 . 5 M p 

a -eabo/co 

(v) sjai-c^m t*!ft*3t^iL, ^jzyasmK^* y-jv^DLto - 

#fb^M^ov^T> ttrlfi (1) ~ (4) ©*ftCC, #«l5£*trort:tt*«:JsI.Tfc 

HfTlE (1) O^ft-CXjRIalSftwJi&RlseSrffofefci*, &X(D fcf- ? **Ys A 1 5 O12 
KS-hfol"* JCPDSA- Kfc— StU WISb^YsA l 5 0i2^^^^Clt^5SfSL7t 

° ttrlB (2) ^«tf>OCeOSf%*SteL/;ti^0. 4 611%^^ C 
e tf ? K - 7° $ tL X v > S i h £ it I g L o 

mm (4) ^fe-essAKi, AEBR^-^aiKi iauei-fefc^^N a ex = 4 5 2 

nm, A E M=530nm, 1 = 15. 8 (tertig-te) Tr&o£o 
[0 0 3 3 ] 

5 {&mmim^%m%m=?- Y 3 AhOi 2 :ce) 
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( i ) hsbk ? > y * a • 4 frffl® (mmt^nm) 2. 5 1 g > sm-t y * a •. 1 tk^p 

ft (^m-fb«M) 0. 0 2 5 g, AIP (ifftfttt) 2. 5 5g£, ^M^^V 
y^ij n-;v (JilTEG> Mfft^ttl> : 1 9 8°C) 5 2. 8 5 V U y 

(ii) jy^^rtflffcEEiJ^Sfc^WH^EG 10. 8 5 'J'J y h Lfco 
JElJ#£?c9lW«ii 1 2 0 5 V 'J y h ^"C& «9 > ]R#Mi:&*#8ttt 6 3. 6 ^ V U v h ;v 
, J±^^rt#«^^i-^IT4WS<7)ft^^#»« 5 3.0 o fc„ 

(iii) Mt:t 3 0 0 r pmOMi:«L^^^ Affi&K 3 . ' 1 D/^i:T3 0 

(iv) *Ofc3 0 0 °Ct:-2Bf^iWLJS:jS^^f 3*fco 2 B^P^OpJiiffi* (± 2 . OMP 

(v ) sis^m ^jM^t^^tu m^tzitmmKx-? /-;v^«l^o - 

d Jub cn jfr ^ 75. ft jt&# £ $ 1 ii7Fi-o 

#tii/:l)#i:o^t, mm (1) ~ (4) 0^|:t, ^flfefc^o /clt^^J^T^ 

HtrfB (1) co^ffi-C'XItiatif^ i^l^l^^tfo/ih ^^>, <£TC9tf-^ s Y3 A 1 5O12 
KfcHS-f SJCPDS*-Kk — ?Sfe U Ys Al 5 0i2^'b&&-£: L 

° tu IS ( 2 ) O^ftTJBM** <D Ce«Sf%^ ft£ L t i ^ 0 . 52ff%t^^ C 

itftlB (3) <D^m-?'&fc<n^mZ&*M5£L?zt z\?> 5 I nm^&o^o 
MIS (4) <7>:£feT-ifcftAEx, AEM^tFlf-^^I fciO^L^i Aex=4 5 2 

nrru Aem— 5 3 0 niru 1 = 15. 8 (tt^-^-fe) T-*o7to 
[0 0 3 4] 

HJfe^I 6 YsAhOiaiCe) 

( i ) ^m^f hj ^ a • 4 (pm-ft^tts) 2 . 5 1 g , y * a • 1 tk^p 

% (l^tfliS) 0. 0 2 5 g, AIP (MM^ttM) 2. 5 5g&, ^Ml, 4 

-BD 26. 4 5 'J V y V A>* Xtitzlf 1 ? XfHffifc&XL, 2 b\z\frW&#V 

^i; rr-;v# 2 0 0 (1JITPEG, MM^ti® 2 6. 4 5 'J U 7 h 2T9 Xflflffc 

(ii) ft? x\Hmtj±jj^t<Dmmi<", 1, 4-/r/yt-jvJ:*" i jxfv-/^'j3 

-A/# 2 0 0 (ifik^il) £#«J£i : ltl^Lfcilfi o. 8 ? 'J 'J 7 
tnLfco &45, J±*#^OF*I^«ii 1 2 0 5 'J 'J 7 h^-efc *9 , J^f4ft^*#l*ii 6 3 . 
6 5 V 'J -y h )K I±*#tfI^^«^^1"*J!l^#^C0'tt^^#Wii 5 3.0 

(iii) 1#»:T 3 0 0 r P m©SIi:ttjf #iSUfiK3. 1°C/^T3 0 

(iv) -?"«f 3 0 0tt4^mMLRjS^lff$^/;o 2l*iai^coPJ^JE*ti 1 . 5MP 

(v) iflj^f> &.j&®*ft>b$'mL. m^jzitmtd^x.? y~^*mi\L?z 0 z 

£ ft h (DWMR zfWLM&i* * m i ^mi~o 

nhfLtznm'^^x^ ttriE (i) ~ (4) coMct, ^m^^-otzm^^TK 

«tJ£-t£ J CPDS* - Kfc—3feU fM H B B ^Y3A lBOi2*>&4:SittaBLA 
3 «HB (2) (7)MtW«C e C0Sfi% £iB05eL£: U%0. 4 8 »K C 
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mm (4) 0^fi-e«A E x, Aem&O^-^S&KI £M5feL££l Aex=4 5 2 

nm, Aem— 5 2 8 niru 1=4 8. 1 X&-o?z 0 
[0 0 3 5] 

n^o 7 (ikmmftw&mmmtt y 3 a i 5 012 : c e ) 

( i ) mm* v v v • 4 7M : nt> (wm^ttto 2 . 5 1 g , mm* >j * a • 1 7 xfn 
mmtm± j m o. 02 5 g , aip (wm^ttis) 2. 5 5 g £, ^-wi, 4 

-BD 6 6. 0 5 'J 'J 7 F;V^Ait/>:^7Xftf t;feXL/to 

(ii) If? *HmtJ±-)jm$x t (Dm UK l , 4-BD 10. 8 5';yy h^tiSJlDL* 
o JEfc^WlWStti 1 2 0 < 0 V -7 h ;VT* «9 > mfttt&frm&li 7 6. 8 ^ U 

0 -y mk i±7^#ffr^#fft^Mi-^M#v#?flotfc^<^#M« 6 4. 0%-e&o7c o 

(iii) 3 0 0 r p mOllSCtlfL^*^, #i&&J£ 3 . 1 °C/fr\Z\X 3 0 
0 tit^SLfcc 

(iv) -c0^3 0 0°CT0. SM^L&JS&M 1 $-*^ 0 0. 5 BfUgmoSBtlE* fi 1 
. 4 MP a Xfr-otz 0 

(v) iiattw, M^jt^itu ^ o tz itm'a) \z^t ;-)v% ma l tz 0 - 

i^itfftto^t, mm (i) ~ (4) (D-ft&uzx, &mfe*ftofc$ii&*&Tte 
msb (i) (D-fi&xxm.miftte x ^mjE^ff ^tz t ^r-coii-^^YsA i 5 oi 2 

SJCPDS*-Kt — WH t > ®#^ H B H tf ? Y 3 Al50i2*?>&S-t *»B t £ 

' mrlB (2) «f*M«C e O@fi°/o 4 vIU/Ht vl^) 0. 5 5 *K C 

e j6* K - 7° $ fL T v » * d fc 4 It 1 g L it 0 
fufB (3) co^fe-e^#coTO*i#4PJ^L/' 1 0 4 nmt^ofco 

HUfB (4) <7)JMftAEK ABM».O r tf-^atfl£I *«l5£LfcfcC:fc. Aex=4 5 2 

nm, Aeh= 5 2 6 nm. 1 = 3 7. 1 (#jfci|M£) XJb^tz 0 
[ 0 0 3 6 ] 



^ 1 











(°C) 


(BUM) 


(MPa) 


na 


ttlg-f^HJOA+AIP 


KIS-feU^A 


1. 4-BD(229°C) 


300 


2 


5.1 




kk^hj^a+aip 


StSS-fe'J^A 


1. 4-BD(229°C) 


300 


4 


5.5 




H^'Vh'J^A+AIP 


PiHr'J't?A+ 
P^/Ut^^A 


1. 4-BD(229°C) 


300 


2 


4.5 




B^f^MJ't'A+ASB 


BraHr'J^A 


1. 4-BD(229°C) 


300 


2 


4.5 


feafiiSBflH 


Mt-f^MJ't? A +AIP 


PMHz'J^A 


EG(198°C) 


300 


2 


2.0 




ftiM^MJ^A+AIP 


KiHz'J^A 


1.4-BD+PEG(229°C) 


300 


2 


1.5 


gagjfl 


'■tlM^MJ^A+AIP 


Kfg-tr'J^A 


1, 4-BD(229°C) 


300 


0.5 


1.4 




WmtfvhW A+AIP 


Btgg-fe'^A 


PGMEA(146°C) 


265 


2 


1.5 



[0 0 3 7] 

Mmm 8 

(i) mmmixnhfitz^i . ogi:, «tui, 4-bdsti. og, 1- 

* 1 dp->- 2 -T-fe h ^rv-7°n/^>4 4 . OgftDx., jS^afc^ffc* 1 0 #M?f o fco $ & 

A : * * y /i/Bfc- > * * U fl'BM * * V ;v^*fi^Jt 15%, fi*¥ 
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C : ytm&mt&M M;v^a79 0 7, f-/^ ^yt'Jf^^ M±M) 

A " B * C (Skiib) — 5 5 " 4 2 ! 3 

( n ) n h titzfi-nkWi £ ffl * * v - y WJfe n i «5 if 7 7, m&±. fc&Wk u i 5 o r; 

X2 Q^nmtmm^fi-otzo Mv>T, 3 0 Om ] / cm 2 yM^±M'XS^%^^^ 

(iii) fM^ftStlELfi 1 (JfKlOOni t, CIEfeJjEII (0. 16, 0 
.10), E L W4 4 5 nm) ©M±t> y'J n->t^^^U#yi 

^m^G»llI^Ifi^#tt, HftX^? M^M/tL^o C I Efejg (0. 2 2 

, 0. 4 5) > mmi 3 9 n i t«lfe*^ll/:o fiELt^f)fcX^^ > 

[0 0 3 8 ] 

ifctfcffil 1 

( i ) wm-i y > u ^ a • 4 (nsnc-ft^tt®) 2 . 5 1 g > B^m-fe U ? A • 1 7Kfn 

% mmtmtm) o. 02 5 g , aip (wm^tt®) 2. 55 g ^ sststi 

«Xi±ffiUffi \mtz & v»#tM» 1-^ >dry-2-7-bf^ry7°n;0 (&T PGM 
E A, ffl^llttlL : 1 4 6 °C) 5 2. ;v^AW:**7XfiMCtX 

(ii) **7X^f tfft)§^t«iFltPGMEA 10. g^'J'J'yMV^UlUo 

(iii) MC-C3 0 0 r pmMi:t«#t^f ^ #®iSK3. It/^:t3 0 
0 °C ^ jpj^m l. o 

(iv) *:<D&2 6 5 r^2^^^LRj£^m^T^-^^o 2B#P^^Pj3tffi*ti, 1. 5M 
P a X~$>otZo 

(v) ifiitW, £j£%£&'M3*»tU ^o^7t^^^^y-;v^»L^o - 
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